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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
PUTNAM  LAKE  DAM 
I-D.  No.  NY-90 
(#231-901) 

LOWER  HUDSON  RIVER  BASIN 
PUTNAM  COUNTY,  NEW  YORK 


SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

The  Phase  I Inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

To  evaluate  the  existing  conditions  of  the  dam,  to  identify  deficiencies 
and  hazardous  conditions,  determine  if  they  constitute  hazards  to  life 
and  property,  and  recommend  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  the  Dam  and  Appurtenant  Structures 
The  Putnam  Lake  Dam,  (formerly  Bog  Brook  Dam)  consists  of  an  earth 
embankment  with  a concrete  spillway  on  the  west  end.  The 
embankment  has  a maximum  height  of  24  feet.  The  crest  is  295  feet 
long  and  is  6 to  8 feet  wide.  The  upstream  slope  of  the  embankment 
is  1 vertical  on  2 horizontal  at  the  top  and  flattens  to  1 vertical 
on  2.5  horizontal  at  the  bottom.  The  downstream  slope  varies  between 

1 vertical  on  1.5  horizontal  and  1 vertical  on  1.75  horizontal.  There 
is  stone  fill  on  the  upstream  slope  for  erosion  protection.  A plain 
concrete  core  and  cut-off  wall  is  located  in  the  center  of  the  dam. 

is  1 foot  wide  at  the  top,  3 feet  wide  at  the  bottom  and  extends 

2 feet  into  the  bedrock  under  the  dam.  The  core  wall  was  constructed 
to  elevation  472  which  is  2 feet  below  the  crest  of  the  dam. 


The  concrete  spillway  is  30  feet  wide.  It  is  located  in  a 
cut  section  on  the  west  end  of  the  embankment.  The  spillway  crest  is 
located  4 feet  below  the  crest  of  the  dam.  The  spillway  channel  has 
masonry  side  walls  and  an  irregular  bedrock  bottom.  The  reservoir 
drain  consists  of  a reinforced  concrete,  3 feet  by  3 feet,  sluice  box. 

A vertical  sluice  gate  mechanism  mounted  along  the  inside  of  the  gate 
well  near  the  center  of  the  dam  controls  the  flow  through  the  drain. 

b.  Location 

Putnam  Lake  Dam  is  located  on  Bog  Brook,  a tributary  of  the  East  Branch 
of  the  Croton  River,  just  east  of  the  village  of  Putnam  Lake  on  Fairfield 
Drive  which  is  Putnam  County  Road  66. 

c.  Size  Classification 

This  dam  is  24  feet  high  and  the  reservoir  has  a storage  capacity  of 
acre  feet.  It  is  classified  as  an  "intermediate"  dam  (storage 
between  1,000  and  50,000  acre  feet). 
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d.  Hazard  Classification 

The  Ham  is  classified  "high"  hazard  because  of  the  presence  of  several 
dwellings  and  structures  downstream  including  a private  grade  school 
having  a year  round  attendance  of  approximately  100  children. 


e.  Ownership 

This  dam  is  owned  by  the  Town  of  Patterson,  Patterson,  New  York. 

f.  Purpose  of  Dam 

The  dam  impounding  Putnam  Lake  was  constructed  for  recreational  purposes. 
Hence,  the  area  immediately  surrounding  the  lake  is  a heavily  developed 
residential  area. 

g.  Design  and  Construction  History 

The  dam  was  designed  and  constructed  by  W.  Wickstrom  of  New  York  City. 
Construction  occurred  during  1931  and  was  completed  in  November  of 
that  year. 

h.  Normal  Operating  Procedures 

Water  flows  over  the  spillway  on  the  west  end  of  the  embankment. 

Flow  from  the  lake  is  not  regulated. 

PERTINENT  DATA 


a.  Drainage  Area  (acres)  1728 


b.  Discharge  at  Dam  (cfs) 

Total  (of  all  facilities  excluding  reservoir  drain)  1000 
§ Maximum  High  Water 

Spillway  9 Maximum  High  Water  1000 

Reservoir  Drain  9 Spillway  Crest  Elevation  22o 

Maximum  Known  Flood  489 

c.  Elevation  (plan  datum) 

Top  of  Dam  474.0 

Spillway  Crest  470.0 

Invert  of  Reservoir  Drain  Inlet  450.2 

Lake  Surface  Elevation  493 

(USGS  Brewster,  N.Y.-Conn.  Quad) 

d.  Reservoir  (acres) 

Surface  area  9 Top  of  Dam  257 

Surface  area  9 Crest  of  Spillway  232 

e.  Storage  Capacity  (acre- feet) 

Top  of  Dam  2510 

Spillway  Crest  1535 


f .  Dam 

Embankment  type:  Earthfill  with  a concrete  core 

and  cut-off  wall  keyed  into 
bedrock . 

Embankment  length  (ft) 

Slopes  (V  : H)  Upstream 

Downstream 

Crest  elevation  (plan  datum) 

Crest  width  (ft) 


295 

1:2  Top 
1:2.5  Bottom 
From  1:1.5  to  1:1.75 
474.0 
6-8 
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Spillway 

Type: 


Length  (ft.) 


Uncontrolled,  rectangular  concrete 
structure  having  a 24  inch  wide 
sharp-crested  weir  and  a reinforced 
concrete  apron  (10  x 30  ft.)  leading 
to  the  bedrock  spillway  channel. 

Weir 


i. 


Regulating  Outlet 
Reservoir  Drain: 
Type: 


(3x3  ft)  reinforced  concrete  sluice 
box  with  reinforced  concrete  inlet 
and  outlet  headwall  structures. 


3C 


Control : 


Mechanically  - operated  vertical  sluice 
gate  mounted  along  the  inside  of  the 
gate  well. 


SECTION  2 : ENGINEERING  DATA 


2.1  DESIGN 

a.  Geology 

The  Putnam  Lake  Dam  is  located  in  the  "New  England  Uplands"  physio- 
graphic province  of  New  York  State.  Rocks  are  either  metamorphic  or 
igneous  and  the  land  forms  are  closely  related  to  their  durability. 

The  present  surficial  soils  have  resulted  primarily  from  glaciations 
during  the  Cenozoic  Era.  The  Wisconsin  glaciation  was  the  most  recent 
one  which  occurred  approximately  11,000  years  ago. 

b.  Subsurface  Investigations 

There  were  no  records  of  subsurface  investigations  available.  The 
application  for  construction  of  a dam  in  1931  stated  that  the  dam 
would  rest  on  silt,  sand  and  clay  over  bedrock.  The  plans  show  bedrock 
located  within  a few  feet  of  the  original  ground  surface.  Bedrock  was 
exposed  in  the  bottom  of  the  spillway  channel.  The  application  also 
stated  that  abutment  areas  consisted  of  a mixture  of  sand  and  clay. 

c.  Embankment  and  Appurtenant  Structures 

The  dam  was  designed  by  W.  Wickstrom  221  West  57th  Street,  N.Y.C. 

Copies  of  two  drawings  for  the  project  are  included  in  Appendix  F. 

The  design  of  the  dam  includes  a plain  concrete  core  and  cut-off  wall 
extending  two  feet  into  rock.  The  seepage  found  at  the  toe  of  the 
dam  indicates  that  there  must  be  leakage  near  the  bottom  of  the  cut-off 
wall.  The  concrete  spillway  and  apron  were  also  constructed  on  the  bedrock 
surface. 

2.2  CONSTRUCTION  RECORDS 

The  only  information  available  on  construction  is  a copy  of  a field 
inspection  report  dated  May  24,  1932.  The  dam  was  completed  in  November 
1931  and  it  was  inspected  on  May  23,  1932  by  representatives  from  the 
Department  of  Public  Works.  The  report  includes  the  following  comments: 

1.  Dam  was  built  according  to  plans 

2.  Workmanship  and  materials  appeared  to  be  good. 

3.  The  blow-off  valve  was  located  on  downstream  side  of  core  wall. 

4.  There  was  a very  small  leak  at  downstream  end  of  blow-off  culvert. 

5.  The  foundation  for  the  dam  was  not  inspected  by  DPW  personnel. 

2.3  OPERATION  RECORDS 

The  dam  is  visually  inspected  on  am  irregular  basis.  There  are  no 
operating  or  water  level  records  kept.  Residents  have  reported  though, 
a maximum  lake  level  of  2.5  feet  above  the  spillway  crest. 

2.4  EVALUATION  OF  DATA 

The  data  presented  in  this  report  was  either  available  in  the  Depairtment 
of  Environmental  Conservation  files  or  provided  by  Mr.  James  Macaulay 
of  Bibbo  Associates,  the  consulting  engineers  for  ^e  Town  of  Patterson. 

The  information  available  appears  to  be  adequate  and  reliable  for  Phase 
I Inspection  purposes. 


-4- 


SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspection  of  the  Putnam  Lake  Dam  and  surrounding  area  was 
conducted  on  August  17,  1978.  The  weather  was  clear  and  temperatures 
were  in  the  eighties.  Water  was  flowing  one-half  inch  deep  over  the 
spillway  at  the  time  of  inspection. 

b.  Embankment  and  Abutments 

The  surface  of  the  earth  embankment  could  not  be  easily  observed  because 
of  the  presence  of  the  heavy  vegetative  growth.  However,  the  horizontal 
alignment  of  the  crest  was  satisfactory  and  there  were  no  surface  cracks, 
animal  burrows,  or  seepage  evident  on  the  embankment.  Erosion  or  seepage 
were  not  found  along  the  embankment  and  abutment  contacts. 

The  following  deficiencies  were  observed: 

1.  Seepage  was  found  just  beyond  the  toe  of  the  entire  embankment 
slope.  It  appeared  to  be  greatest  between  the  sluice  box 
outlet  and  the  east  end  of  the  embankment  toe  where  the  ground 
was  soft  and  spongy.  There  were  no  signs  of  particle  removal 
but  the  seepage  had  a rusty  appearance  in  nearly  all  areas. 

A plan  (Appendix  F)  was  prepared  in  1973  for  installation  of 
a curtain  drain  to  collect  the  seepage  but  the  drain  was  never 
installed. 

2.  The  downstream  slope  of  the  embankment  was  covered  with  trees, 
brush  and  weeds.  The  surface  was  slightly  irregular  indicating 
signs  of  minor  sloughing. 

3.  The  vertical  alignment  of  the  crest  was  not  level  and  smooth 
but  appeared  to  be  wavy  in  several  places  along  its'  length. 

In  addition,  the  crest  sloped  slightly  downward  toward  the 
reservoir.  Also , the  crest  width  was  narrower  them  normally 
found  on  similar  size  dams. 

4.  The  stone  fill  on  the  upstreamslope  of  the  embankment  was  not  well 
graded.  There  was  a lack  of  larger-sized  stone  especially  on  the 
west  end  of  the  embankment  near  the  spillway. 

c.  Spillway 

The  spillway  is  in  satisfactory  condition.  Two  cracks  in  the  east 
wall  have  been  repaired.  There  were  four  sockets  in  the  crest  of  the  con- 
crete spillway  and  anchor  bolts  on  the  side  walls  where  supports  for 
flashboards  may  have  been  located  at  one  time.  A pipe  extending  about  two 
feet  above  the  spillway  crest  was  located  in  one  socket  on  the  west  end. 
There  was  no  other  evidence  of  flashboards  being  used. 

The  following  deficiencies  were  observed: 

1.  The  embankment  material  behind  the  east  wall  of  the  spillway 
has  settled  or  eroded  away  and  is  approximately  18  inches 
below  the  top  of  the  concrete  wall. 


2.  Brush  is  growing  on  the  west  side  of  the  lake  near  the 

entrance  to  the  spillway.  A large  piece  of  wood  was  laying 
in  front  of  the  entrance  to  the  spillway. 


d.  Spillway  Channel 

The  rectangular  channel  consists  of  masonry  walls  with  a 
natural  bedrock  bottom.  The  following  deficiencies  were  found: 

1.  The  masonry  walls  on  both  sides  of  the  channel  have  been 
undermined  by  the  water  flowing  in  the  channel.  The  east 
wall  is  tilting  slightly  and  the  downstream  end  of  the  wall 
has  broken  apart. 

2.  Brush  and  trees  were  growing  in  the  channel.  Roots  from 
trees  outside  the  channel  have  grown  under  the  masonry 
walls  into  the  channel. 

3.  Rock  outcrops  in  the  channel  substantially  reduce  its  cross 
sectional  area. 

e.  Regulating  Outlet 

The  reservoir  drain  consists  of  a 3 feet  square,  reinforced  concrete 
sluice  box  with  a vertical  slide  gate.  The  slide  gate  is  operated 
through  a vertical  gate  well  located  in  the  center  of  the  dam.  The 
gate  well  was  locked  at  the  time  of  inspection  so  the  gate  could  not 
be  operated.  The  visible  concrete  around  the  gate  well  and  the  sluice 
box  was  in  good  condition.  Tailwater  depth  was  1.6  feet  above  the 
sluice  invert.  The  following  deficiencies  were  observed: 

1.  The  outlet  channel  below  the  sluice  box  contained  some 
debris . 

2.  Water  appeared  to  be  dripping  down  the  gate  well.  The 
source  of  that  water  could  not  be  located  because  the 
gate  well  was  locked. 

f.  Downstream  Channel 

The  spillway  channel  discharges  into  a corrugated  metal  pipe  culvert 
under  Fairfield  Drive.  The  channel  below  the  culvert  is  in  good  con- 
dition and  has  adequate  stone  slope  protection.  There  is  an  unoccupied 
building  near  the  culvert  outlet  as  well  as  several  dwellings  and  a 
private  grade  school  located  further  downstream. 

The  following  deficiencies  were  found  in  the  vicinity  of  the  highway 
culvert : 

1.  The  entrance  channel  to  the  culvert  contained  debris. 

2.  The  culvert  was  5 feet  in  diameter  but  the  last  section  of 
pipe  has  started  to  collapse  so  that  the  opening  has  been 
reduced  to  approximately  4 feet.  The  bottom  of  the  culvert 
is  heavily  corroded. 
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g.  Reservoir 

There  was  a considerable  amount  of  sedimentation  into  the  lake 
caused  by  runoff  from  nearby  construction  activity.  Air  photos  of 
the  area  indicated  there  are  no  major  landslides.  Some  minor  slouch- 
ing is  evident  around  the  lake  where  the  slopes  are  s;eep. 


3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  did  not  reveal  any  serious  problems  which  would 
affect  the  immediate  safety  of  the  dam.  However,  several  of  the 
deficiencies  such  as  the  following,  should  receive  attention  as  soon 
as  possible. 


1)  The  tree  and  brush  growth 

2)  The  seepage  conditions  near  the  embankment  toe 

3)  The  slight  erosion  behind  the  east  wall  of  the  spillway 

4)  Undermining  of  the  spillway  channel  walls 

5)  Deterioration  of  the  downstream  channel  culvert 


Many  of  these  deficiencies  may  be  corrected  by  maintenance  efforts. 

3 


SECTION  4;  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURE 

Normal  water  surface  elevation  is  at  the  crest  of  the  spill- 
way. Downstream  flows  are  uncontrolled  over  this  spillway.  The 
reservoir  provides  975  acre— feet  of  storage  between  the  crest  of  the 
spillway  and  the  top  of  dam. 

4.2  MAINTENANCE  OF  DAM 

There  is  very  little  maintenance  being  done  on  the  dam.  The  spillway, 
spillway  channel  and  outlet  channel  have  debris  collecting  in  them. 

The  embankment  has  not  been  maintained  so  trees,  brush  and  weeds  are 
growing,  especially  on  the  downstream  slope.  The  gate  valve  was  last 
operated  seven  years  ago  and  was  in  good  condition  at  that  time.  The 
Town  intends  to  initiate  an  annual  inspection  program  for  the  valve. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  is  present. 

4.4  EVALUATION 

A comprehensive  maintenance  program  is  required  for  the  dam.  It  should 
include  items  such  as  mowing,  brush  removal,  debris  removal,  monitoring 
the  quantity  of  seepage  at  the  toe,  and  annual  operation  and  lubrication 
of  the  gate  valve.  In  addition,  all  concrete  and  masonry  structures 
should  be  repaired  as  necessary. 
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SECTION  5:  HYDRQLOGI C/HYDRAULI C 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Delineation  of  the  contributing  watershed  to  Putnam  Lake  was  made 
using  the  USGS  7.5  minute  quadrangle  for  Brewster  N.Y.  - Conn.  The 
watershed  consists  of  steep  sloped  grasslands  and  woods  in  the  northern 
and  eastern  upper  reaches;  highly  developed  residential  areas  immediately 
surrounding  the  entire  lake;  and  additional  residential  development 
in  the  southeastern  portion  of  the  watershed.  Relief  ranges  from  low 
to  steep  with  the  steeper  slopes  occurring  in  the  upper  reaches  of 
the  watershed.  With  the  watershed  having  a generally  oblong  shape,  and 
with  a similarly  oblong  Putnam  Lake  located  near  the  watershed's  center, 
the  time  of  concentration  becomes  quite  short. 

5.2  ANALYSIS  CRITERIA 

No  hydrologic/hydraulic  information  was  available  regarding  the  original 

design  for  this  dam.  Therefore,  the  analysis  of  the  floodwater  retarding 
capability  of  the  dam  was  performed  using  the  "Snyder  Synthetic  Unit 
Hycirugraph"  method  and  recommended  spillway  design  flood  criteria  of  the 
U.S.  Army  Corps  of  Engineers.  A short-cut,  approximation  method  of  flood 
rotting  developed  by  the  Soil  Conservation  Service  was  then  used  to  determine 
the  reservoir  storage/peak  outflow  conditions. 

5.3  SPILLWAY  CAPACITY 

The  single  spillway  located  at  the  west  abutment  of  the  dam  is  uncontrolled, 
with  a flat  crest  2 feet  wide  and  30.16  feet  long.  A flat  sloping  concrete 
apron  (10  x 30.16  feet)  located  2 feet  below  the  spillway  crest  conveys 
discharges  to  the  spillway  channel. 

Hydraulically,  the  spillway  was  analyzed  as  a sharp-crested  weir  having  a 
discharge  coefficient,  C,  of  4.1.  The  computed  spillway  discharge  capacity 
at  maximum  high  water  corresponding  to  the  top  of  dam  was  1000  cfs. 

The  spillway  does  not  have  sufficient  capacity  for  discharging  the  peak 
outflow  from  the  PMF.  For  this  storm,  the  peak  inflow  is  5400  cfs  and  the 
peak  outflow  is  4380  cfs.  For  1/2  PMF,  the  peak  inflow  is  2700  cfs  and  the 
peak  outflow  is  2190  cfs. 

5.4  RESERVOIR  CAPACITY 

Normal  reservoir  capacity  when  the  water  surface  is  at  the  spillway  crest 
elevation  is  1535  acre-feet.  Surcharge  storage  capacity  to  the  maximum  high 
water  elevation  is  an  additional  975  acre-feet,  which  is  equivalent  to  a 
runoff  depth  of  6.8  inches  over  the  drainage  area. 

5.5  FLOODS  OF  RECORD 

The  maximum  known  flood  was  reported  and  verified  as  being  30  inches  deep 
over  the  spillway  crest.  The  data  for  this  flood  is: 

Elev.  (ft.)  Discharge  (cfs) 

472.5  489 
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5.6 


5.7 


OVERTOPPING  POTENTIAL 

Analysis  using  the  PMF  and  1/2  PMF  indicates  the  spillway  does  not 
have  sufficient  discharge  capacity.  For  a PMF  peak  outflow  of  4380  cfs, 
the  spillway  capacity  of  1000  cfs  is  only  23%.  Hence,  overtopping  to  a 
confuted  depth  of  2.2  feet  would  occur  for  this  outflow.  For  the  peak 
outflow  from  1/2  PMF,  the  spillway  capacity  is  only  46%  and  the  computed 
overtopping  depth  would  be  1.1  feet. 

EVALUATION 

This  dam  does  not  have  sufficient  capacity  to  satisfactorily  discharge 
the  peak  outflow  from  the  PMF  and  1/2  PMF.  The  spillway  capacity  is 
considered  to  be  seriously  inadequate. 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Visual  observation  of  the  embankment  did  not  indicate  any  signs  of 
major  distress.  The  vertical  alignment  was  slightly  irregular  and 
there  was  minor  sloughing  on  the  downstream  slope.  Seepage  was 
located  along  the  toe  of  the  dam  as  discussed  in  Section  3. 

There  were  no  signs  of  instability  around  the  spillway  area.  However, 
the  water  flowing  in  the  spillway  channel  was  undermining  the  masonry 
side  walls  causing  them  to  be  unstable.  Movement  and  eventual  collapse 
of  these  masonry  walls  could  cause  the  embankment  to  become  unstable. 

b.  Design  and  Construction  Data 

Design  computations  or  other  data  on  the  structural  stability  of  the 
embankment  or  spillway  were  not  available.  Construction  photographs  and 
records  could  not  be  located. 

c.  Post-Construction  Changes 

Stone  fill  was  added  to  the  upstream  slope  of  the  dam  in  1976.  There 
were  also  plans  to  install  a curtain  drain  at  the  toe  of  the  but 

the  drain  has  not  been  installed.  A copy  of  a drawing  showing  the 
stone  fill  and  curtain  drain  is  included  in  Appendix  F.  Trees  were 
removed  from  the  embankment  section  about  two  years  ago.  Considerable 
brush  has  grown  again  on  the  dam  since  that  time. 


d.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1.  Since  the  dam  appears  to 
be  stable  and  the  seismic  coefficient  is  small,  a seismic  stability 
analysis  is  not  warranted. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Safety 

The  Phase  I inspection  of  the  Putnam  Lake  Dam  did  not  reveal  con- 
ditions which  constitute  a hazard  to  human  life  or  property. 

The  earth  embankment  is  not  considered  to  unstable.  However,  the  seepage 
found  near  and  along  the  embankment  toe  and  the  undermining  of  the 
spillway  channel  walls  should  receive  immediate  attention. 

The  spillway  does  not  have  sufficient  discharge  capacity  to  pass  either 
the  PMF  or  1/2  PMF.  Alternatives  need  to  be  evaluated  for  increasing 
the  discharge  capability  of  the  structure. 

b.  Adequacy  of  Information 

There  was  adequate  information  available  for  the  Phase  I inspection 
except  for  the  following: 

1.  The  quantity  of  seepage  at  the  toe  has  not  been  monitored. 

2.  The  gate  well  was  locked  so  the  condition  of  the  well  and 
the  source  of  the  dripping  water  could  not  be  investigated. 

3.  The  present  condition  of  the  sluice  gate  valve  is  not  known. 

The  owner  intends  to  inspect  the  valve  on  an  annual  basis 
in  the  future. 

c.  Urgency 

The  seepage  at  the  embankment  toe  and  the  structural  condition  of  the 
spillway  channel  walls  should  receive  immediate  attention.  Removal 
of  the  debris,  trees  and  brush  should  be  completed  before  next  spring. 

d . Need  for  Additional  Investigations 

The  seepage  at  the  embankment  toe  and  the  sloughing  on  the  downstream 
slope  should  be  monitored.  Seepage  studies  and  a slope  stability 
analysis  can  aid  in  determining  the  necessary  corrective  measures  re- 
quired forthis  dam. 

Additional  hydrologic/hydraulic  investigations  are  also  recommended 
to  more  reliably  determine  the  PMF  peak  outflow.  These  studies  should 
consider  the  specific  site  characteristics  of  the  watershed  such  as 
surcharge  storage  capacity  both  within  the  drainage  area  and  at  the 
dam. 

Continuous  monitoring  of  reservoir  levels  during  periods  of  heavy 
rainfall  should  be  instituted  by  the  Town. 
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7.2 


RECOMMENDED  MEASURES 

a.  The  results  of  the  previously  discussed  investigations  will 
determine  the  corrective  measures  required  to  correct  the 
seepage,  downstream  slope  sloughing  and  gate  well  problems. 
The  quantity  of  seepage  should  be  monitored. 

b.  Trees,  brush  and  weeds  should  be  removed  from  the  embankment, 
the  embankment  toe  area,  the  entrance  to  the  spillway  and  the 
spillway  channel  area. 

c.  Fill  material  should  be  placed  behind  the  east  wall  of  the 
spillway  to  bring  the  embankment  up  to  grade. 

d.  The  masonry  spillway  channel  walls  should  be  repaired. 

e.  Larger  sized  stone  should  be  added  to  the  existing  riprap 
on  the  upstream  embankment  slope. 

f.  Debris  should  be  removed  from  the  spillway  channel 
and  outlet  channel. 

g.  A comprehensive  maintenance  program  should  be  initiated. 

h.  A warning  system  should  be  developed  and  made  operational  to 
insure  the  safety  of  downstream  residents. 
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SPILLWAY  CHANNEL 
(Looking  South) 


SPILLWAY  CHANNEL 
(Looking  North) 


RESERVOIR  DRAIN-SLUICE  OUTLET 
(Looking  North) 


CULVERT  INLET-TAILWATER  RESTRICTION 
(Looking  South) 
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